Objective: To investigate the sensitivity of allergic asthma (AA) patients to house dust mites (HDM) by conducting skin tests, measuring total and specific IgE antibodies to Dermatophagoides pteronyssinus and D. farinae mites, and examining HDM fauna in patients' homes. Methods: The study included 25 patients with AA and 31 healthy controls, who were challenged with Der p and Der f allergens; serum levels of allergen-specific lgE and total IgE were measured. Dust samples were collected from the homes of all participants, and mite species and the number of mites per gram of dust were investigated. Results: D. pteronyssinus was found in the homes of 94.7% patients with positive Der p reactions in the skin test (p<0.001). D. farinae was found in the homes of 22.2% patients with positive Der f reactions in the skin test (p>0.05). D. pteronyssinus-specific IgE was detected in 75% patients in whose homes D. pteronyssinus was also found, while D. farinae-specific IgE was detected in 16.6% patients in whose homes D. farinae was also found. Conclusion: A part of AA patients residing in Erzincan are sensitive to HDM allergens, and high numbers of mites leading to allergic sensitization are found in their homes. Sonuç: Erzincan'daki AA'lı hastaların bir kısmının ev tozu akar alerjenlerine karşı duyarlı oldukları ve hasta evlerinin alerjik duyarlanmaya yol açan akarları yüksek oranda barındırdığı görüldü.
INTRODUCTION
Allergic asthma (AA) is a chronic disease of the lower respiratory tract that is characterized by narrowing of the bronchi and inflammation of the bronchial mucosa in which numerous cells and mediators, mainly mast cells, T lymphocytes, and eosinophils, play a role (1) . AA manifests as chronic inflammation, wheezing, particularly at night, shortness of breath, chest tightness, and coughing attacks. While its prevalence varies among countries depending on the respiratory allergen load, it affects about 1%-18% of the population worldwide, particularly children. It is a social and economic burden on communities and causes significant absence from school and work (2, 3) .
House dust mites (HDMs), particularly the cosmopolitan species Dermatophagoides pteronyssinus, D. farinae, and Euroglyphus maynei from the family Pyroglyphidae (Astigmata: Acari), may cause atopic diseases known as HDM allergy or HDM atopy in humans. These include allergic rhinitis, atopic dermatitis (eczema), and allergic conjunctivitis. HDMs are the major sources of indoor inhalant allergens facilitating both sensitization of atopic subjects and asthmatic (atopic) attacks in patients. The most common and effective HDM allergens are Der p and Der f, which are the major allergens of D. pteronyssinus and D. farinae. The allergens are released into the environment through mite feces, which are residues of digestion and contain enzymes, such as peptidase, protease, transferase, and glucosidase (4-7). On an average, an HDM defecates up to 20 times a day. Over time, mite feces and tissue residues arising from fragmentation after death accumulate in carpets, fabric-covered furniture, furry toys, mattresses, and pillows and allergens mix with indoor air. Inhalation of these allergens stimulates the immune system in the respiratory mucosa and causes the initial allergic sensitization mediated by specific IgE. Upon subsequent contact with the allergens, predisposed patients react to the mediators, which are mainly derived from mast cells, causing vasodilation in the bronchial mucosa, edema, mucus secretion, and bronchospasm, leading to acute inflammatory episodes (7) (8) (9) .
To better understand the etiology of AA and allergic sensitization, it is essential to investigate patients' homes for HDM and to concomitantly conduct skin and serological tests (10) (11) (12) (13) (14) (15) (16) (17) (18) .
The aim of this study was to investigate AA patients' homes for HDMs that are sources of the allergens Der p and Der f and to compare it with the results of skin and serological tests.
METHODS
Patients and study plan The study included 25 patients residing in Erzincan Province, who presented to the departments of chest diseases or internal medicine at the training hospital and were diagnosed with AA between March 2014 and June 2014, based on the Global Initiative for Asthma (GINA) criteria (3). The control group comprised 31 healthy individuals without allergic symptoms. The clinical examination of patient and control groups as well as skin and serological testings were carried out in the training hospital, while the Department of Biology collected and examined the dust samples from patients' homes. The Erzincan University Ethics Committee approved the study (Decision No: 2014/2-6), and all the participants provided written informed consent.
Skin Prick Test (SPT)
The interior surface of the forearm was chosen as the test area and cleaned with alcohol. Using sterile lancets (Oryum; İstanbul, Turkey), physiological saline solution was applied to the test area as negative control, and 10 mg/mL of histamine dihydrochloride was applied as positive control. Der p and Der f (Lofarma; Milano, Italy) solutions were used as HDM allergens. The evaluation was conducted by examining the controls after 15-20 min, and indurations of ≥3 mm were considered positive (19) .
Serological tests
From each patient and each control, 5 mL of venous blood was collected and centrifuged to separate the serum. The levels of Der p and Der f allergen-specific IgE were measured using the immunblot method with a Rida X Screen device and kit (R-Biopharm AG; Darmstadt, Germany), while the total IgE level was determined using the chemiluminescence immunoassay (CLIA) method with a Siemens Immulite 2000 XPI device and kit (Siemens Healthcare Diagnostic; UK). For evaluation, specific IgE levels of ≥0.35 kUA/L and total IgE values of ≥87 U/mL were considered positive.
Collection and examination of dust samples
The dust samples were collected during the period of April 2014 to June 2014 from the carpets, fabric-covered furniture, mattresses, and pillows in the homes of 25 patients and 31 controls from various neighborhoods of Erzincan Province by applying vacuum for 2 min/m 2 using a vacuum cleaner (Bosch; München, Germany). A separate dust bag was used for each house, and the hose and pipe stub of the vacuum cleaner were removed and cleaned between each dust collection. The dust samples were placed in sealed plastic bags and brought to the laboratory within 6 h. The samples were dry sieved using sieves with meshes of sizes 1.5 cm and 1 cm, with the small-sized mesh being placed beneath the large-sized mesh. To determine the number of mites per gram, 1 g of sieved sample dust was weighed in a microbalance and examined for HDMs using the lactic acid precipitation method (5, (20) (21) (22) . The dust sample was placed in a petri dish, and 10 mL of 90% lactic acid was added. The petri dish was heated for 30 min on a hot table to 70-80°C. The mixture was then distributed as thin layers on other petri dishes. The solution was examined under a stereo microscope (Leica EZ4, Switzerland), and the mites were isolated using a thin needle. The collected mites were transferred to Hoyer's medium to create permanent preparations, labeled, and allowed to dry for 7-10 days in an incubator (Binder, Germany) at 50°C. Mite species were identified under a light microscope equipped with differential interference contrast (DIC; Olympus BX63, Japan) using standard taxonomic keys (5, 23) . The permanent mite preparations were stored at the Acarology laboratory of the Department of Biology.
The mean number of mites per gram of dust was calculated by dividing the total number of mites by the number of positive samples.
Statistical analyses were performed using Statistical Package for Social Sciences for Windows, version 18.0 (SPSS Inc.; Chicago, IL, USA). Descriptive statistics were determined for each variable. The normality of the data distribution was assessed using the Kolmogorov-Smirnov test. The results for continuous variables were recorded as the mean ± standard deviation. For continuous variables without normal distribution, the results were demonstrated as median minimum-maximum. For categorical variables, statistically significant differences between the groups were determined using chi-square test. For continuous variables, nonparametric statistics (Mann-Whitney U test) and parametric statistics (t test) were used, as appropriate. A p value <0.05 was considered significant.
RESULTS

Demographic characteristics of patients and controls
The patient group comprised 15 females and 10 males, with ages ranging 7-65 years. The control group comprised 10 females and 21 males, with ages ranging 17-69 years. Upon clinical examination, all the patients were found to have moderate persistent AA according to the GINA classification, and all the controls were found to have no AA symptoms (Table 1) .
Skin and Serological Test Results
Positive SPT results with Der p were observed in 19 patients (76%) and 12 controls (38.7%), with a statistically significant difference between the groups (p=0.035). Positive SPT results with Der f were Der p-specific IgE positivity was detected in 75% of patients in whose homes D. pteronyssinus was found, while Der f-specific IgE positivity was detected in 16.6% of patients in whose homes D. farinae was found. All control subjects were negative for Der p-and Der f-specific IgE (Table 2-4).
D. pteronyssinus was found in 88.8% of patients' homes, while D. farinae was found in 11.1% of patients' homes; these patients had high serum levels of total IgE. The serum level of total IgE was found to be high in 3 controls; however, no D. pteronyssinus or and D. farinae were found in their homes ( Table 2, 3) .
DISCUSSION
In addition to the medical history and clinical examination, SPT and determination of allergen-specific IgE are the leading diag- (12, 14, (16) (17) (18) (24) (25) (26) .
In the present study, elevated Der p-and Der f-specific IgE levels were reported in 16% and 24% of patients, respectively. In Guangzhou, China, positive results were obtained in 61.1% and 60.2% of AA patients, and 44% and 42% in Connecticut, USA, respectively (17, 27) . Studies conducted in Turkey have reported high levels of Der p-and Der f-specific IgE in 79% and 85% of patients in Eskişehir and 27.5% and 17.5% in Afyon, respectively (25, 28) . In a study conducted in Kütahya, Der p-specific IgE was detected in 7.3% of patients, while none of them had Der f-specific IgE (29 (10, 13, 29, 32, (38) (39) (40) (41) (42) . However, faunistic studies of HDM conducted in 7 geographic regions of Turkey showed the presence (0.2%-15%) of D. farinae in the homes of healthy individuals (22, (43) (44) (45) (46) (47) . The present study showed for the first time that D. farinae is present in the house of AA patients.
CONCLUSION
In conclusion, the present study revealed that a part of AA patients residing in Erzincan are sensitized to HDMs and that their homes contain high numbers of HDM. Therefore, preventive measures in patients' homes may be beneficial.
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